
Rigor, transparency, and reproducibility, as well as the curation and analysis of
data, are integral to research design and implementation. Moreover, these are
important components of biosciences graduate research training. As part of a
one-year supplement to enhance rigor and reproducibility in research, we
implemented a set of career development activities for doctoral trainees in
Cellular and Molecular Biology at Stanford University to enhance their training
in data analysis and computational competence. These activities included: 1)
partnering with non-profit educational organizations, Software and Data
Carpentry, to host three workshops and one instructor training, 2) developing
and teaching a course in data image analysis, created in the Carpentry format,
and 3) creating tools to assess the impact of these events and programs.
Software Carpentry and Data Carpentry teach researchers fundamental skills in
“data organization, management, and analysis to increase data literacy and
improve research efficiency.” Having Carpentry-trained instructors on campus
and building upon cross-campus partnerships will enable us to maintain these
efforts long-term. Our goal is to develop a self-sustaining Data/Software
Carpentry community at Stanford so that these workshops can be offered on a
continuing basis to provide ‘just in time’ training to trainees at multiple stages
of their training. Preliminary findings indicate that this training improves
trainee confidence in data analysis practices and dissemination, which are
anticipated to promote increased rigor and reproducibility. This project was
funded under PA-16-060 as a supplement to parent award 2T32GM007276.

ABSTRACT

PROJECT GOALS

 To enhance graduate training in experimental design and data 
collection, organization, and analysis

 To integrate computational competence-building activities into 
graduate curriculum

 To develop a self-sustaining community of instructors in these areas 
at Stanford

 To offer professional development opportunities for trainees

NEW DATALUCENCE::IMAGES MINI-COURSE CARPENTRY WORKSHOP FEEDBACK

 Determine learning goals

 Use concept mapping and 
brainstorming to decide what to 
teach in order to meet learning 
goals

 Refine concept maps, focusing 
on what is central/essential

 Create initial lessons in jupyter 
notebooks (python) and github 
for collaborative development 
and version control
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Open Source Training in Computational Competence 
and Hands-on Data Analysis

http://www.datacarpentry.org

https://software-carpentry.org

What are Data Carpentry and Software Carpentry?

 Non-profit sister organizations that teach fundamental data and 
computational skills to researchers in all fields

In partnership with Data and Software Carpentry, we aim to :

 Develop self-sustaining Carpentry community at Stanford

 Regularly offer two-day hands-on workshops that can be integrated 
into graduate curriculum

• Workshops are informed by educational research, with pre- and 
post-assessments (Wilson G. Software Carpentry: lessons 
learned. F1000Research 2016, 3:62) 

 Build a large biomedical community that USES Carpentry workshops 
to enhance training for data rigor and reproducibility, BUILDS new 
lessons using data types from biosciences, and MODIFIES and 
optimizes lessons

This spring 2017 course exposed students to concepts adapted from computer science and data
science regarding data management, data curation, and analytical workflows for analyzing digital
data. It focused on digital images since this image type is used in diverse sub-fields in the
biosciences. The course consisted of a two-day Software Carpentry workshop, four classes, and
two open studio class meetings. Instructor: Miriam Goodman

DESIGN STRATEGY

OFFERING #1: JUNE 2017

DESIGN TEAM AND PROCESS
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STANFORD-CARPENTRY PARTNERSHIP

Learning Goals

 Collect, curate, organize digital 
data

 Understand what a digital 
image is and how it is 
represented as data 

 Preprocess image data using a 
reproducible and unbiased 
workflow 

 Automate quantification of 
image datasets by finding and 
counting objects, measuring 
intensity, or tracking objects

Key Concepts: 

 Keep raw data raw

 Automate (code) repetitive 
analysis tasks to improve 
reproducibility

 Use computational strategies 
for thresholding, generating 
masks, making measurements 
— more reproducible, easier 
to apply to large data sets

Two-day Software Carpentry workshop 
covering Unix shell, git version control, 

and python, plus four DataLucence 
classes
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[My] level of data management and 

analysis skills prior to the workshop 

[was]:
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[My] level of data management and 

analysis skills following the workshop is:

Yes, 7

Not yet, 5

No or N/A, 3

Have you been able to utilize the 

skills/directly apply learnings from the 

workshop in your research?

Yes Not yet No/Not applicable

January 2017 Workshop:

 Thirty-three PhD students (years 1-5 of training) from 14 different Biosciences programs

 Workshop taught 8am-5pm Saturday and Sunday

 Volunteer helpers : Eight PhD students and Postdocs 

Immediate Post-Workshop Survey Data
N=22 respondents; 67% of participants

Six-Month Post-Workshop Survey
N=15 respondents; 45% of participants

PROFESSIONAL DEVELOPMENT

Amy E. Hodge
Science 
Librarian

 Partnership with Libraries for 
Software Carpentry instructor training

 Two-day research-based training 
focused on pedagogy

 Postdocs, PhD students, library staff 
trained to teach future workshops    

http://library.stanford.edu/blogs/stanford-libraries-blog/2017/05/software-and-
data-carpentries-building-campus-capacity

Comments from post-workshop survey:
 “..I think taking the first step is the hardest part of 

learning to code; if you send people off in the right 
direction from the beginning, they can learn a lot on 
their own after that.

 “I enjoyed practicing my teaching on camera and 
then discussing with other trainees...it's very useful 
to hear live feedback from others on my teaching.”

 “The workshop really challenged me to think 
through what it means to teach computer skills to a 
novice and it was extremely helpful to see the 
instructors model the kind of teaching they expect us 
to do.”

CARPENTRY INSTRUCTOR TRAINING

ALL PROJECT ACTIVITIES

Three graduate student course 
design TAs and two design 
mentors

Six-week design cycle: interviews of 
microscopy core facility directors 
and coaching from Goodman and 
Wilson in course design, formative 
assessment, and active learning

Build on the Software Carpentry 
model with open-source materials 
that can be continuously improved

http://www.datacarpentry.org/
https://software-carpentry.org/
http://library.stanford.edu/blogs/stanford-libraries-blog/2017/05/software-and-data-carpentries-building-campus-capacity

